


On a Simplification of the Computations relating to Rectangular Co-ordinates. 





From time to time various proposals hive been put forward to alter the method of changing 
the rectangular co-ordinates of a point from one origin to another. To some minds the method ex- 
plained in the Topographical Hand-book, 8rd edition, page 66, appeared unnecessarily complicated, while 
to others it appeared, what it undoubtedly is, inaccurate. It is with a view of trying to satisfy both 
these classes that the present method is put forward. It ia claimed that the computations are not’ 
longer than they were before and are so simple that any ordinary computer can carry them out. The me- 
thod depends on the fact that where approximate latitudes and longitudes are required they can be taken 
off the traverse plot with sufficient accuracy. ‘his of course necessitates plotting the corners of 
the graticule on the traverse plot to give lines to measure from, but as these corners have eventually 
to be plotted they may os well be done inthe first instance and the computation on form P.48 
to find the rectangular co-ordinates of these corners is very simple. 


if 2 and y are the rectangular co-ordinates in chains of a point P whose Jat. and long. are » 
and L with reference to an origin whose lat. and long. are A, and Lo, 


g = “em Xsin “(u— 1.) + v cos A ain vo v(u-1)" 








66 
sin 1” sin 1” 2, 
y= Per ie (a - i) + Prk 6° (1 - Ie ) 
(L — L,) being in seconds and the notations being those used in the Auxiliary Tables. 


(1). When the spherical coordinates are given it is quite straightforward to obtain z and y; and 
the new form is probably as simple and short as anything yet suggested. 


(2). When z and y are given and it is required to find A and L, the old form necessitated the 
determination of an approximate value of Annd L. In this method the latitude and longitude are taken 
off the traverse plot. This can be done correctly to 1 second of A and L from plots of 1-inch scale and to’ 
much greater accuracy from larger scale plots, and since 1” in the coefficient of (L. — Le) only makes a 
difference of 14 links in a distance of 5000 chnina in latitude 35°, while in the other terms the error is 


much smaller, the approximation is sufficient, and the approximate values of 4 and L, found and used in 
the old form, were no more accurate, 


We then have 


d ein 1” Se cay 
(L — L,) in seconds = # + weet oo — correction for (L — L,}§ + 

a vco8 Ain 1’ ‘ ; : 4 
and ———,,-— varies between 1'5 and 1'2. So, if we take it 1°3 or 3 988 divisor in the last term we 


make very little mistake, but when greater accuracy is required a value of the divisor corresponding to 
the mean latitude can be used and will be the eame for all the points. 


When L — L, has been determined A follows from 





A-dA = [y — correction for (L — Ly)? for a] Pra an = 
2 


(3). When it is a question of changing from one origin A», Le to another Ap, Ly. 


cos A sin 1” Nain 1’ 
aaa + TO (ttn) + Ty [( — La) ~ (b - La] 


¥ =y + Prom Sage (% ds) + Px BRE [ L- L,) — (L — Ly | 


where 2’ and y’ are the rectangular co-ordinates referred to the new origin. 


Here as before we require A and L to be taken from the chart, but L. — Ly ie constant for all the 


points and so is Pay deeds on x (A - as), So that in each case with a table of squares and cubes, such 





as is provided in Table LX XII, there is very little difficult computation. 


The only difficulty is in interpolating for the latitude in the tables and perhaps in finding the value 
of the equare of a number above 1000. The first has been explained in its proper place and as a number 
of 4 digits can always be represented as 10a+b when a is a number of three digits and b is a number of 
one digit not exceeding 5, then the square which is 100a*+ 10a x 2b+1? is sufficiently closely represented 
by 100a?+10a x 26 and 2b now never exceeds 10 so that the multiplication can be done with ease. 


TABLE LXVIII.—Logarithm of the Linear value in Chains of one Second of Arc measured 
along the Merzdzan. 


The logarithms of the length in chains of one second are given for every 5' of latitude. The 
argument with which to enter the table is the mean latitude and the corresponding logarithms should 
be found by interpolation. 


Example :—Required the logarithm of the length in chains of one second of arc along the 
meridian at mean latitude 30° 35’ 47°-21. 


30° 35’ 47”°21 = 30° 35'-79 


Quantity from Table for 30° 35! = 0°1848815 
Tab. diff. for 5’ = + 55 ; 
‘ for 0°79 = + 11 x 0°79 =+ 9 


Therefore the logarithm of the length of one second in chains = 0°1848824 





TABLE LX1X.—Logarithm of the Linear value in Chains of one Second of Arc measured 
along the Parallels of Latztude. 


The logarithms of the length in chains of one second are given for every 5’ of Intitude. The 
argument in this table is the latitude of the parallel on which the length is required and the correeponding 
values of logarithms should be found by interpolation. 


Example :—Required the logarithm of the length in chains of one second of arc along the 
parallels at latitude 30° 54’ 27"-07. 


30° 54' 27":07 = 380° 54'°451 
Quantity from the Table for 30° 50! = 0°1208547 
Tab. diff. for 5’ = —3759 

. for 4°451 = —4°451 x at =— 3346 


Therefore the logarithm of the length of one second of arc in chains = 0°1205201 


TABLE LXX.—Correction corresponding to m in determining the meridional 
co-ordinate in chains. 


In computing rectangular from spherical co-ordinates or vice versd the quantity m is (L—L,)*, 
but when changing from one origin to another m is (L—L,)* — (L—I,)’. 


This table gives the correction for m for every 10’ of latitude. The quantity at the top of each 
column is the correction in chain for the values of m in the column for different latitudes. 


The arguments in this table are the Jatitude and the values of m. The corresponding correction 
should be found by interpolation for both latitude and m, 


When m exceeds 1000000 interpolation for the nearest minute will be necessary, otherwise the 
nearest 10 minutes will be sufficient and there will be no necessity for interpolation. 


Example :—Required the correction in chains at latitude 80° 54’ 27”, when m = 4656280. 
In this case 30° 54’ 27” = 30° 54’ (taking nearest minute). 


In the horizontal line of 30° 50’, we find 42655 in the column of 0:07, and 4265600 is the 
next lowest number to 4856280 and corresponds to 7°00. 


We must therefore interpolate for 4’ in this column. 
At 30° 50' m= 42665 
The change for 10’ = — 133 
for 44 = — 13:3 x 4= — 53 





*, at 30° 54’ m is 42602. 
. For 42602* at 30° 54! the correction is 0'07.° 


correction’ 
4856280 
For 4260200 0°07 x 100= 7:00 
596080 
For 548420 0:09 x 10=— 0°90 
For 47660 = 0:08 





“. For 4856280 at lat. 30° 64' the correction is 7:98 chains. 


TABLE LXXI.— Correction corresponding to n in determining the longitudinal 


co-ordinate in chains. 


In computing rectangular from spherical co-ordinates and vice versd the quantity » is (L-L,} 
but when changing from one origin to another is (L—L,)? — (L~L,)8, 


This table gives the correction for m for every 20' of latitude. The quantity at the top of each 
column is the correction in chains for one million times the numbers given in the column for different 
latitudes. There is no necessity for interpolation and latitudes may be taken to nearest 20’. 


a ee et ee 
“If d i i . 
ue reat of the interpolation may be done by the ordinary rule of three; the resulting correction 


" ——Rdos = 7°98 


Example :—Required correction at lat. 30° 54' 27” when n is 15987,723892, 
30° 54’ 27” may be taken as 31° 0’. 
As » should be kept to the nearest million the last six figures of n should be dropped. 


15988 correction 
at 31° for 14588 0°04 





1400 
Therefore for 15987,723892 at lat. 80° 54’ 27” the correction is 0'04 of a chain. 


TABLE LXXII.—Sguares and Cubes of Numbers. 


This table contains squares and cubes of all numbers from 1 to 1000. Squares and cubes of 
numbers above 1000 may be found approximately, but sufficiently accurately for the purpose, from this 
table in the following manner :— 


It is required to find the squares of 1579 and 1574 from this table :— 
(i) (1579) = (1580 — 1)? = (1580)? —2 x 1 x 1580 + 12 
= (158)? x 100 — 8160 (leaving out the Inst term), 
or = 2496400 — 3160 = 2493210 (158? having been found from the table) 
(ii) (1574)? = (1570 + 4)? = (157)? x 100 + 2 x 4 x 1570 + 
= 2464900 + 12560 (leaving out the last term) 
= 2477460. 
When the last figure is more than 5, the 1st form should be used, otherwise the second. 
It is required to find the cube of 1579 from this table :— 
(1579) = (1580 — 1)3 which may be taken for this purpose as, 
(1580)3 = (158) x 1000 = 3914312000 


z.e,, the number should be kept to nearest 10, the cube of the modified number leaving 
out last zero may be at once found from the table, and then three zeros should be 
added to the end of the cube thus found. 


TABLES. 


TABLE LXVIII.—Logarithm of the Linear value in Chains of one Second of Arc measured 
along the Meridian. 



















































































y { 
Lati- |Log. Length} Lati- |Log. Length] Lati- |Log. Length] Lati- |Log. Length Log. Length} Lati- |Log. Length} Lati- |Log, 1, : 
tude in chains } tude in chains | tude in ebains | tude in chains in chains | tude in chains | tude reer i 
Qo f 9 é o Z| = | 977 yf oO ft 
QO 0 | 01837611 | 6 — 0 | 0'1838083 $12 0 | 01839480 J 18 0 | 071841742 0°1844768 [380 0 | 0°1848430 
5 7611 5 8097 5 9506 5 1759 § 4815 5 8485 
10 7612 10 8110 10 9532 10 1816 4863 10 8540 
15 7612 15 Bi24 15 9558 15 1853 4910 15 8595 
20 7612 20 8137 20 9584 20 1891 4957 20 8649 
25 7613 25 Bist 25 g61o 25 1928 5004 25 8705 
30 7615 go 8165 jo 9637 jo 1966 : §O5t 30 8759 
35 7615 35 8179 35 9663 38 2004 : 5099 35 8815 
40 9617 40 Bigg 40 9691 40 2042 5147 40 8870 
45 7618 45 8208 45 97'7 45 2080 5598 45 8925 
50 7620 50 8224 50 9745 50 2019 5243 50 8980 
55 7622 55 8238 55 9772 gs 2057 B: 5290 55 9036 
Lo | 0:1837624 J 7 0 | 0° 1838253 J 13 0 | 0°1839800 J19 oo | 0°1842196 3339 [31 0 | 0° 1849092 
5 7626 5 8269 8 9827 5 2235 5387 5 9147 
10 7629 10 8284 10 o8s5, 10 2274 5436 10 9203 
15 7631 15 8300 15 9883 1§ 2313 5484 15 9259 
20 7634 20 8316 20 9911 20 2452 $533 20 9315 
a5 7637 25 8331 25 9939 25 2491 : gRR2 25 937! 
3° 7641 jo 8348 30 9968 30 24a : 5630 30 9427 
35 7644 35 8364 a5 9997 35 2471 : 5680 35 9483 
4° 7648 40 8381 40 | 0'1840025 40 2511 5728 40 9539 
45 7651 45 8397 45 0054 45 2551 : 8777 45 9596 
5° 7655 59 Byrg 50 0083 §0 2591 §827 so 9652 
55 7659 55 8432 85 O13 $5 263t RE 5876 RS 9799 
2 0 | 971837664 78 = 6 | 01838448 J ld 0 | 0f18yo143 J 2U 0 | 0°1842671 071845926 132 0 | 0° 1849765 
5 7668 5 8466 5 0172 P 2712 ‘ 5976 5 9822 
10 7673 10 R484 10 0202 10 2753 6025 10 9879 
15 7677 15 8301 15 0232 15 793 Gors] 15 9936 
20 7683 20 8520] 20 0262 20 2844 6125 20 9992 
25 7688 25° 8538 25 0292 26 2875 : 6176 25 | 0° 1850049 
30 7693 30 8556 30° 0323 30, 217 : 6226 30 0106 
35 7699 35 837 35 0453 35 2958 : 6276 33 0164 
40 7794 40 8593 40 0384 40 2999 6327 40 0221 
45 7710 45 8612 45 O4ts 45 3O4l ; 6377 45 0278 
50 9qU7 50 8631 50 0446 50 3083 5 6428 50 0435 
55 7523 58 8650 55 ©477 85 3I25 5 6479 85 0392 
3 0 | :0°1837730 19 =o | 0° 1838669 J15 0 | 0° 1840509 J 21 0 | 071843167 0° 1846529 [33 0 | 0 1Bs0451 
5 7736 5 8689 5 0540 5 3209 6580 5 0508 
10 9743 10 8708 lo 0572 10 4251 6632 10 0566 
15 9750 15 8729 18 0603 1s 3294 6683 15 0623 
20 7757 20 8749 20 0635 20 3337 6734 20 0681 
25 7705 | 26 8769 25 0668 25 3479 : 6786 25 0739 
3° 1772 3° 8789 Jo 0700 30 3422 : 6837 30 0797 
35 7780 35 8810 35 0733 35 3465 3s 6888 45 0855 
40 7788 4° 8330 40 0765 40 3508 6941 40 0913 
45 7796 45 B851 45 0798 45 355! ; 6992 45 0972 
5° 7805 50 8872 5° 0831 50 3595 7045 50 1030 
55 7812 as 8894 3 o864 ae 3628 3 7006 55 1088 
4 0 | 0-1837821 [10 0 | 0-1838915 JLB 0 | 0:1840807 | 22 0 | 0° 1843682 071847149 134 0 | 0°1851146 
5 7830 5 8937 5 0931 5 3726 5 7201 5 1205 
10 7839 10 8959 10 0964 10 3770 7253 10 1264 
15 7849 i) 8980 15 0998 15 a8ig 5 4306 is 3322 
20 7858 20 9003 20 1042 20 3858 7358 20 1381 
28 | 7867 28 902s 25 1065 268 3902 : Tall 25 1439 
3° 7877 go 9047 30 1100 30 3947 4 7404 30 1499 
35 7887 35 go70 35 1134 38 399! 3 a517 35 1537 
4° 7897 4° 9993 4° 1169 40 4036 7570 40 1616 
45 7908 45 gts 45 1203 45 4086 ‘ 5623 45 1676 
50 7918 5° 9139 50 12349 50 4126 : 7676} 50 1734 
55 4929 $5 9162 55 1374 5S aig 85. 7729 $5], 1793 
5 0 | 071837940 JL Lo | 071839186 17 0 | 071841308 [25 0 | 0: 1844216 071847782 [35 0 | 071851853 
5 7951 5 9209 5 1344 5 4262 9836 5 1912 
10 7962 10 9233 10 13479 10 4307 7890 10 1972 
15 7974 15 9257 15 145 a5 4352 7944 1s 20390 
a0 7985 20 9281 20 1450 20 4398 7997 20 2090 
35 7996 25 9306 25 146 26 4444 3 Bost 25 2149 
30 8009 30 933° 30 1g 22 30 4490 ‘ Bios 30 2209 
35 8020 38 9355 35 1558 35 4536 3: 8t59 3s 2269 
40 8033 40 9a8o 40 1695 40 4582 8213 40 2328 
45 8045 45 9405 45 1631 45 4629 § 8267 45 2388 
50 8os8 5° 9430 50 1168 Oo 4675 5 8321 50 2448 
55 8071 55 9455 55 1705 85 4722 8376 55 2508 
60 8083 60 480 bo 1742 60 4768 8430 bo 2568 





TABLE LXIX.—Logarithm of the Linear value in Chains of one Second of Arc measured 
along the Parallels of Latitude. 






















































































Lali- |Log. Length} Lati- Log. Length] Dnti- |Log. Length] Lati- |Log. Length} Lati- |Log. Length} Lati- |Log. Length Lati- |Log. Length 
tudo | inchains | tude | inchains | tude | inchainas | tude | in chains | tude in choins | tude | inchains ] tude {| in chains 
> . o e o a °° ¢ v t oO else 
0 of 01866535 [6 =o | 01842836 0°1741202 118 0 | 01649975 J 24 0 | 0°1476223 [30 0 | 011245448 0'09§1097 
5 6531 5 2172 0+1769863 5 7930 5 aq20 5 1813 oroggbsat 
10 6517 10 1499 8515 10 5875 10 0607 1o | 014238166 193! 
15 6494 15 0816 7°87 13 3810 15 | 071467783 15 45097 00937326 
20 6462 20 Orsd 5789 20 1734 20 4948 20 0835 2708 
25 6421 25 | 071839423 4412 25 | 071639648 25 2102 25 | ov lz27igt ‘|_970928075 
30 6371 30 8713 3026 30 7553 JO | Ov 14sgz44 go 3455 3428 
35 6312 35 7993 1629 35 5447 35 6376 33 | 0°5219747 0°0918767 
4° 6243 40 7264 0223 40 3331 40 3497 40 6026 4092 
43 6166 45 6526 0°1758808 45 1204 § 48 0606 46 2292 00909402 
5° 6079 59 §779 7383 50 | 0°1629068 50 | 0'1447705 | 50 | 0°1208547 4699 
as 5983 58 5022 5948 ss | 6ozt | 5S 4792 55 4788 00899980 | 
1 o | 0°1865878 }7 =o || 0° 1834256 0°1754504 | 19 0 | 01624764 [25 0 | 071441868 [31 0 | o-1201018 00895248 
5 5704 5 3481 joso 5 2597 5 | 071438933 § | 0°1197235 oso 
10 5641 10 2697 1386 10 o4lg lo 5987 10 3439 00885740 
45 5508 15 1903 11g 15 | 0°1618232 15 3030 15 | o' 1189631 0964 
20 5367 20 1100 0' 1748630 20 6034 20 0061 20 5811 00876174 
25, 5216 25 0288 7438 35 4826 25 | 074427082 25) 1977 1369 
30 5057 go | 0'1829466 5636 30 1607 30 40g9t go | of 1178132 0' 0866550 
35 4888 35 8636 4i2y 35 | 0°1609379 38 1089 35 4273 1716 
40 4710 40 7795 2603 40 7139 40 | of 1418075 40 0402 0° 0856868 
45 4523 45 6946 1072 45 4890 45 5050 45 | 0°1166518 2004 
50 4326 50 6087 0'1739531 50 2630 50 2014 50 2622 0'0847127 
55 4120 55 8219 7980 5 0360 55 | 0° 1408967 55} o1rts8713 22434 
2 0] 0'1863906 18 =o | 0 1B 24342 0°1736420 [20 0 | 071598080 $26 0 | 01405909 [32 0 | 0'1184791 010837327 
5 3083 5 R455 4850 5 3789 5 2839 5 0857 2405 
10 4450 10 2559 3270 10 3488 10 | 0°1399757 Jo | 0°1146909 010827468 
1s 3208 15 1654 1681 15 1177 15 6665 15 2949 2516 
20 2057 20 0740 0082 20 | ot 1§88855 20 3561 20 | 0'1138977 00817550 
25 | 2697 25 | 071819816 orn72B47a f 2s | 2a 25 0445 25 499¢ 2568 
30 2427 30 8883 6855 jo 4180 30 | 011387318 jo 0992 0°0807572 
38 2149 35 7940 §227 33 1827 35 4180 35 | 011126981 2560 
4° 1B6t 40 6y88 3588 40 | 0°1579463 40 1031 40 2956 0°0797534 
45 1564 45 6027 to4t 45 7089 45 | 0°1377869 45 | ov 1118919 2492 
50 1258 50 5056 0283 50 4705 50 4697 59 4869 0'0787436 
KE 0943 55 4076 0'1718616 BS 2410 55 1512 55 ofos 2364 
3 0 | 01860619 | 9 oo | 0° 1813087 01716939 [21 0 | ots6q904 [27 0 | 071368417 | 83 o | 071106729 0°0777277 
5 0285 5 2088 §252 5 7488 5 5110 5 2640 2175 
10 | 0° 1859943 To 1080 3535 1o 5062 10 1891 10 | 0-1098537 0°0767058 
15 9590 15 0063 1848 15 2625 15 | 071358660 15 4422 1925 
20 9230 20 | 0' 1809036 0132 20 ot78 20 5418 20 0293 0°0756777 
25° 8860 25 8000 0° T70R 406 25 | o'tk&7720 25 2165 25 | 0: 10RG151 1614 
ge Babr 30 6955 6670 30 5251 30 | 0°1348g900 30 1ag6 0°0746435 
35 8092 38 5900 4924 38 2572 35 5623 35 | 071077828 1241 
40 7695 40 4835 3168 40 0282 40 2334 40 3647 0'0736032 
45 ne 45 3762 1403 48 | 0°1547782 45 | 071339034 45 | 0°1069452 o8o7 
5° h872 50 2679 0° 1699627 50 5271 5° 5722 50 5245 0'0725566 
83 6447 55 1586 7842 BS 2749 BS 2309 55 1024 8al9 
4 ofo 185601 3 10 0 | 0 100484 01696047 122 0 | orrsyo2r7 F280 | 0-1 329064 J 34 0 | 071056789 0°0715038 
5 5879 § | 9°1799373 4242 § | 071837675 5 5716 5 254! 00709751 
18 Sty 10 8252 2427 10 gi2t 19 2358 10 | ot 104828 4448 
15 4656 15 722 0602 15 2557 rg | 0°1318987 15 4006 0'0699129 
af 4185 20 5983 0° 1688767 20 | 0° 1529982 20 560s 20 | 011039718 3798 
25 37985 | 25 4834 6922 25 7307 25 2210 25 5416 0° 0688444 
30 3215 30 3075 5008 30 4800. 30 | 0° 1 308Rog 30° 1101 “3078 | 
35 2717 35 250; 3203 35 "2193 a5 5386 3s | 0°1026773 00677696 
40 tae 40 1330 1329 40 | 0° 1519576 40 1957 40 2431 2298 
45 1093 45 0143 0 1679444 45 6947 46 | 0°1298515 45 | 0°1018076 00666884 
se oe 50 | O° 1 788q47 TREO 50 4308 50 go61 50 3706 1454 
; RR} Gat gs 774t im sb4s | gs |_ 1H58 £5 1596 55 | 0'1009324 0°0656009 
© | 01830087 Il 0 | 0:1786526 01673731 123) 0 | o-1g0Rg98 [29 0 | 071288118 $35 0 | 0: 1004927 0'0650547 
§ | 0° 1849533 5 §301 1806 5 6326 5 4629 5 O517 0°0645068 
10 Rgz0 10 4067 0° 1669872 to 3644 10 1127 10 | 0: ogg6o94 0°0639574 
aise 15 2823 5927 15 ogs! 15 | 071275614 1s 1656 "4064 
ey 20 1§70 5973 20 | 0° 1498247 20 4088 20 | 0°0987205 0°06285 37 
ont i227 {25 9307 4008 | 2g 5832 25 550 25 2740 2994 
: ee 30 | 0°17 79035 2034 jo 2806 30 | 0°1267001 go | 0°0978261 0°0617434 
a eee 35 7753 0049 35 06g 35 3439 35 3789 1859 
in 540 40 bate 0: 1658058 40 | 0'1487322 40 | o' 1250865 40 | 0'0969262 0° 0606266 
a. 4 73 45 si 2 Goso 45 4563 45 6279 45 4742 0658 
- aA fo | asst 4035 50 1794 50 2681 50 0208 0°0595033 
aay Z AS TR 32 2010 §§& | O° 1479014 55 | o°12499070 5 0095565 058 1 
6 | 2846 ba ! r2or oa 1Gang7s bo ! 6223 bo aaah a ace a ao 














TABLE LXX.—Correction corresponding to m in determining the 
meridional co-ordinate in chains. 


Correction in chain 





0-01 
































0:02 0:03 0:04 0°05 0:06 0-07 0:08 0:09 

o o Co ) o o o @ o o 
922739 | 1845478 | 2768217 | 3690956 | 4613695 | 5536424 | 6459173 | 7381911 | 8304650 
461380 | 922760 | 1384140 | 1845520 | 2306900 | 2768280 | 3229660 | 36gloyo | 4152420 
397594 | 615189 922783 | 123037 1537972 | 1845567 | 2153161 | 2460756 | 2768350 
230706 | 461411 692117 922823 | 1153528 | 1384234 | 1Or4gqo | 1845646 | 2076351 
184573 | 369146 | 553719 ) 738292 | 922865 | 1107438 | t2g2018 | 1476583 | 1661156 
153818 | 307636 | 461454 | 615273 | 769091 922909 | 1076727 | 1230545 | 1384363 
131855 | 263710 | 393565 | §27421 | 659276 | 791131.| 922986 | 1054841 | 1186696 
115382 | 230763 ; 346145 | 461526 | 576908 | 692290 | 807671 | 923053 | 1038434 
102571 | 205143 | 307714 | 410285 | 512857] 615428 | 717999 | 820570 | 923142 
92324 | 184648 | 276972 | 369297 | 461621 | 553945 | 646269 | 738593 | 830917 
83941 167882 | 251823 | 335764] 419706 | 503647 | 587588 | 671529 | 75347° 
76956 | 3153912 | 230869 | 307825 | 384781 } 461737 | 538693 | 613650 | 692606 
71047 | 142093 | 213140) 284186 | 355233 | 426279 | 497326 | 568372 | 39419 
65981 | 131963 | 197944 | 263926 | 329907 | 395889 | 461870) 527851 | 593833 
61593 | 123186 | 184779 | 246372 | 307965 | 360557 | 421150 | 492743] 554336 
87754 | tts507 | 173261 | 231015 | 288769 | 346522 | 404276 | 462029 | 519783 
$4366 ) 108732 | 163098 | 217464 | 271835 | 326197 | 380563 | 434929 | 489295 
§1357 | 102713 | 154070 | 205427 | 236784 | 308140 | 359497 | 410R54 | 462210 
48664 97328 | 145991 194655 | 243319 | 291983 | 340647} 389310 | 437974 
46241 | g2481 | 138722 | 184963 | 231204 | 277444 | 323685 | 369926 | 416166 
44049 88097 | 132146 | 176195 | 220244 | 264292 | 308341 | 352390 | 396438 
42056 84113 626169 168225 210282 252338 294394 336450 378507 
40238 | 80477 | 120715 | 160953 | 201192 | 241430] 281668 | 321906 | 362145 
38572 77143 hIS715 15 4286 192858 231430 270001 308573 347144 
37039 54°77 ita | 148155 185194 | 222232 | 259271 296310 | 433248 
33625 71230 | 106875 | 142500] 178125 | 213749 | 249374 | 284999 | 320624 
34316 68631 | 102947 | 137263 | 171579 | 205894] 240210 | 274526 | 308841 
33100 66200 9930) 132401 165505 198601 231701 264802 297902 
31969 | 63938 | 95907 | 127876 | 159845 | 191813 | 223782 | 255751 | 287720 
20913 61827 92740 123653 154567 185480 | 216393 | 247306 | 278220 
29927 $9854 | 89781 | 119708 | 149635 | 179862 | 209489 | 239416 | 269342 
29002 58003 87005 116006 145008 174010 203011 232013 261014 
28133 56266 84400 | 112533 140666 168799 196932 | 225066 | 253199 
27316 54632 81948 log264 136590 163896 191212 218528 245844 
26546 53091 79637 106183 132729 159274 185820 212366 2389t1 
25819 51638 77457 | 103276 | 129096 | 154915 | 180734 | 206583 | 232372 
25132 50263 75395 | 100526] 125638 | 150789 | 375921 | 201052 | 226184 
24480 48961 7adgt 97921 122402 146882 171362 195842 220323 
23863 | 47726 | 71589 | 95452} 819313 | 143177 | 167040 | tgog03 | 214766 
23277 46553 69830 93107 116384 139660 | 162937 186214 | 209490 
22719 45439 68158 90878 153597 136316 159036 | 181755 | 204475 
22189 44378 66366 88755 | 110944 | 134133 | 15322 | F77510 | 199699 
21683 43366 65049 86732 108416 130099 151784 173465 195148 
21201 42401 63602 R482 | 106003 | 127204 | 148404 | 16yg605 | 190805 
20740 41481 62221 82961 | 103702 | 124442 | 145182 | 165922 | 186663 
20300 40600 6okgg 81199 101499 121799 142099 162398 182698 
19878 | 39757 | 59635] 79513 | 99392 | 119270] 139148 | 189026 | 178905 
19474 38949 $8423 77898 97372 | 116846 | 136321) 4158795 | 175270 
1go088 38175 $7263 76350 95438 | 114526] 133603 | tgzzoc | 171788 
18716 | 37432 56149 74865 93581 | 112297 | 131013 | 149730 | 168446 
18360 36719 55979 73439 91799 riors8 128518 | 146878 | 165237 
18017 36034 54951 72068 goo8s 1oB101 126118 144135 162152 
17688 35375 53063 70750 88438 106125 123813 141500 159588 
1737! 474i 52012 69482 8685 3 104223 121594 | 1328964 156335 
17065 34130 51195 68 260 85326 102391 119456 136521 15.3586 
16771 43842 50383 67084 83855 100625 197396 134167 1g§c938 
jo 16487 32975 49462 65950 82437 98924 Vi5qi2 131 8ig9 148387 
40 16244 32427 48641 64854 81068 97181 113495 129708 145922 
So | 15949 | 31899 | 47848 | 63797 79747 95696 | 111645 | 127594 | 143544 
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TABLE LXX.—Correction corresponding to m in determining the 
meridional co-ordinate in chains. 







































Correction in chain 


0-OL 0-02 0°03 0:04 0:05 0-06 0-07 0:08 0-09 


10 of} 15694] 37388 | 47083 | 62777 | 78471 94165 | 109859 | 125554 | 141248 
10] 15447 30895 46342 61790 77237 92684 | 108132 | 123579 | 139027 
20 | 15209 30418 45627 60836 76045 gt2s4 | 106463 | 121672 | 136881 
jo | 14978 29956 44934 5ygt2 74890 89868 | 104846 | 119824 | 134802 
40 14755 29509 44264 59019 73774 88523 103283 118038 132792 
50 | 14538 29077 43615 58154 72692 87230 101769 116307 130846 


ll o 14329 28657 42986 57314 71643 85971 100300 114628 128957 
10 14125 28251 42376 56501 90027 84752 98877 113002 927128 
20 | 13928 27857 41785 53714 69642 83570 97499 | Utig27 | 125356 
30 | 13737 27474 41212 54949 68686 8242: 96160 | 109898 | 123635 
40} 13552 27103 40655 54206. 677358 81310 94861 108413 | 121964 
59 1337! 26743 4otlg 53486 66857 80228 93600 | 106971 120343 


12 0] 13196 26393 39589 52785 | 65982 79078 92374 | 105570 | 118767 
10 13027 26053 39080 52106 65133 78159 91186 104312 117239 
20 | 12861 25722 38584 5I445 64306 77107 goo28 1o28go | TIK75I 
go 12700 25401 38101 50802 63502 76202 88903 101603 114304 
40} 12544 25088 37632 50176 62721 75265 87809 100353 112897 
50 | 12392 { 24784) 37175 | 49567 | 61959} 74351 86743 | 99134 | 111526 





13 0 12244 24488 36732 48976 61220 73463 85707 9795 110105 
10 12100 24199 36299 48399 60499 72598 84698 96798 108897 
20 | 11959} 23918 | 35877 | 47836 | 59796] 717855 | 83714] 95673 | 107632 
go] 1822} 23645 | 35467 | 47289 | 59112] 70934 | 82756} 9457 106401 
40 11689 23378 35067 46756 $8445 70134 81823 935+2 105201 
so] 11559 23118 34677 46236 57795 69354 80913 92472 | 104031 





14 0] 11432 22865 34297 45730 57162 68594 Boo27 91459 | 102892 
10 11309 22048 33927 45236 56545 67853 79162 9047! 101780 
20 | 11188 22377 33565 44753 55942 67130 78318 89506 | 100695 
go] 1071 22tgi 33212 44282 $5353 | 66423 77494 8R564 99635 
49 | 30956 | 2rgit | 32867 | 42823 | 54779 | 65734] 76690} 87646 | 98601 
go | 10544 21087 5253! 43374 $4218 65062 75995 86749 97592 





15 ©] 10734) 21468 | 32203 | 42937 | 53671 | 6440s | 75139 | 85874 | 96608 
10 10627 21254 31881 42508 53136 63763 74390 85017 95644 
20 10523 21045 31568 42091 52664 63136 73659 84182 94704 
30 10421 20841 31262 41682 52103 62523 72944 83304 93785 
40 10321 20642 30962 41283 51604 61925 72246 82566 92887 
5° 10223 20446 30670 40893 51116 61339 71562 81786 92009 





16 0 10128 20255 30383 40551 50639 60766 7oRg4 Bio2z2 91149 
to 10034 20069 30103 40138 §0172 60206 Foz 80275 go310 
20 9943 19886 29830 39773 49716 59659 69602 79546 89489 
jo 9854 19708 29562 39416 49270 59123 68977 78831 88685, 
40 $767 19533 29300 39066 48833 58600 68366 78133 87899 
50) 9681 19362 29043 | 38724 | 48405 §8085 | 67766 | 77447 | 87128 





17 ©}; 9597 19195 28792 38389 | 47987 57584 67181 76778 86376 
to 95'5 19031 28546 38061 47577 67092 66607 76122 85638 
20 9435 18R70 28398 37740 47176 56611 66046 75481 84916 
30 9356 18713 28069 37426 46782 56138 65495 74851 84208 
40 9279 18559 27838 37118 46397 $5676 64956 74235 83515 
5° Qaog 18408 27612 36816 46020 55223 64427 7363) R2835 
















18 o gtj0 18260 27390 36520 4s6st 54781 63911 73041 82171 
to go58 18115 27173 36241 45289 54346 63404 72462 81519 
20 8987 17973 26960 35947 44934 53920 62907 71894 80880 
go Boi7 17834 26751 35668 44586 63503 62420 91337 80254 
40] 8849 17698 26546 | 35395 44244 §3°93 61942 70790 79639 
50 8782 17564 26346 345128 43910 52691 61473 79255 79937 

19 © 8717 17433 16150 34866 43883 52299 61016 69732 58449 
10 8652 17304 25956 34608 43261 51913 60565 69217 77869 
20 8589 17178 25767 34356 | 42945] = 51534 60123 68712 77308 
30 8527 17054 25581 34108 42635 51162 59689 68216 76743 
49] 8466 | 16933 | 23309 | 32866 | 42332 | 50798 | 59265 | 67731 | 76198 










753661 





8407 33627 58848 | 67254 
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TABLE LXX.—Correction corresponding to m in determining the 
meridional co-ordinate in chains. 





Correction in chuin 








Lat. 
0-01 0-02 0:04 0-05 0-06 0:07 0-08 0-09 

o ‘ 
20 9} 8348 16696 | 25045 | 33393] 4174! 50089 | 58437 | 66786 75534 
To 8291 16582 24872 33163 45454 49745 §8036 66326 74617 


20 8235 16469 24704 
3° 8179 16358 24538 
40 8125 16250 24375 
5° 8072 16143 24215 


32938 45173 49407 57642 65876 74tt 
32717 40896 49°75 57254 65434 73613 
32500} 40625 48749 36874 64999 73124 
32286 | 40358 | 41430 | 56501 64573 72644 


21 0 8019 16038 24058 
10 7968 13936 23904 
20 7918 15835 23753 
3° 7868 15736 23604 
40 7819 15638 23457 
5° 7771 15542 23314 


32077 40096 48115 56434 64154 72173 
31872 39840 47807 55775 63743 piyir 
31670 39588 47505 55423 63340 71258 
31472 39349 47207 §5°75 62943 7o8r1 
31276 39096 46915 54734 62553 70372 
3U0BS 38856 46627 54399 62170 69941 


22 0] 7724] 13449] 23173 
10 7678 15356 23034 
20 7633 15266 22898 
39 7588 15176 22764 
4° 7844 15089 22633 
5° 7501 15003 22504 


30897 38622 46346 54070 | 61794 | 69519 
30712 38391 46069 53747 61425 6o103 
30531 38164 45797 53430 61062 68695 
30352 | 37941 45529 53at17 | 60705 68293 
30177 37722 45266 52810 60354 67899 
jo0005 37597 43008 52509 booro 67512 





23 0 7459 14918 22377 
10 7417 14835 22252 
22 7377 14753 22130 
30 7330 14672 22009 
40 5297 14594 21890 
5°) = 7258 14516 | 21774 


29836 | 37295 | 44754 | $2213 | $9672 | 67131 
29670 | 37087 | 44504] 51922 59339 | 66757 
29506 36853 44259 51636 59012 66389 
29345 366Br $4017 51353 58690 66026 
29187 36484 43781 51078 58374 65671 
29032 36290 43547 50805 58063 65321 


24.0 7220 14440 21639 


28879 | 36099 | = 4.3319 50539 57758 | 64978 
10 7182 14364 21546 


28728 35911 43093 50275 57457 64639 





20 7145 14299 21436 28581 35726 42871 50016 57162 64307 
30 Flog 14218 21327 28436 35545 42653 49762 56871 63980 
40 7973 14146 21220 28293 | 35366 42439 49512 56586 63639 
5° 7038 14076 2114 28152 35491 42229 49267 56305 63343 
25 0 7oo4 14007 21001 28or4 35018 42020 49025 56028 63032 | 
to 6970 13939 20909 27878 34848 41818 48787 55787 62720 
20 6936 13873 20809 27745 34682 41618 48554 53490 62427 
3° 6403 1380; 20710 27613 34507 41420 48323 55226 62130 
40 6B7t 13742 20683 27484 34356 41227 48098 54949 61840 


5° 6839 13678 20518 27357 34196 41035 47874 54724 61553 


26 0° 6808 13616 20424 27232 344040 40848 47656 54464 61272 
10 6777 13555 20332 27109 33887 40664 47441 54278 60996 
20 9747 13494 20241 26988 33736 40483 47230 53977 60724 
BO) 6717 43435 20052 26869 | 33587 | 40304 | 47021 §3738 | 60436 
4° 6688 13376 20064 26752 33440 40128 46816 53504 60192 
§o | 6659 13319 19978 26637 | 33297 39956 | 46615 $3274 | 59934 





27 © 6631 14262 19893 26524 33155 39786 46417 53048 §9679 
10 66o3 13206 19809 26412 39016 39619 46222 52825 59428 
20 6576 13052 19727 26303 92879 39455 46031 52606 sgt82 
30} = 6549 13097 19646 2brgs 32744 39292 45841 $2390 $8938 
40 A522 13044 19367 26089 32601 39133 45655 §2178 58700 
5°] 6496 12992 19488 | 25984 | 32481 38977, 45473 | 51969 | 58465 





28 0 6471 12941 19412 22882 32353 38823 58235 
10 6445 128g 19336 as7ar 32227 38672 Rook 
20 6420 12841 19261 25682 32102 48524 57784 
go 6396 12792 19188 25584 31981 38377 57565 
40 6372 12744 19716 25488 i860 38232 57348 
50] 6348] 12697 | 19045] 25394 | 31742 | 38090 57136 
29 o| 6325 12650 18976 25301 31626 3795! 58927 
Jo 6302 12605 | 18907 25209 gigi2 37804 gh72t 
20 6280 tasho | = 1BRgo 25120 31400 47679 56519 
jo 6238 12516 18773 25030 31289 37547 56320 
40 6236 12472 18708 24944 311890 37416 shia4 


50 62ts 12429 ° 18644 24858 31073 37287 5593! 





TABLE LXX.—Correction corresponding to m in determining the 
meridional co-ordinate in chains. 





Lat, 





30 ° 
10 
20 
30 
40 
50 


31 0° 
10 
20 
30 
40 
5° 


10 
20 
30 
40 
5° 


33 0 
10 
20 
30 
40 
50 


34 0 
10 
20 
3° 
40 
5¢ 


10 
20 
30 
40 
50 


360 
10 
oz 
Jo 
4o 
50 


87 0 


10 
20 
390 
40 
50 


38 0° 
10 
20 
go 
40 
590 


39 0 
19 
20 
ET) 
40 
§9° 


40 0 








0:02 


12387 
12346 
12305 
12265 
12226 
12187 


12149 
32012 


32075 
12039 
12003 
11969 


11934 
11901 
11868 
11835 
11803 
11972 


11741 
rizr 
1168 
11682 
11623 
1t595 


11568 
11540 
Tigig 
15488 
11462 
11438 


11413 
11389 
11366 
10343 
11320 
11298 


11276 
ri2s5 
T1234 
J12z14 


11194 


1II75 


T11s6 
14137 
trig 
Irtoz 
11084 
11068 


Host 
11035 
11020 
Tr00s 
longa 
10976 


19962 
1oggR 
10035 
10923 
togit 
10R99 
10887 












0:03 


18581 
18519 
18458 
58498 
18338 
18281 


18224 
18168 
18113 
18059 
18005 
17953 


17901 
17851 
17801 
17753 
17725 
17657 


17612 
17566 
17522 
17478 
17435 
17393 


T735t 
spay 
17270 
17232 
17194 
17156 


17120 
17084 
17048 
17014 
16980 
16946 


16qt4 
16882 
16850 
16821 
16791 
16762 


16734 
16706 


16679 
16652 
10027 
16601 


16377 
16553 
16330 
16507 
16485 
16464 


16443 
16423 
16403 
1H384 
16366 
16348 
16331 








Correction in chain 


0°04 


24774 
24692 
24610 
24530 
24455 
24374 


24298 
24224 
24150 
24078 
24007 
23937 


23868 
23801 
23735 
23670 
23606 
23543 


23482 
23422 
23362 
23304 
23246 
23190 


23135 
23081 
23028 
22976 
22925, 
22875 


22826 
22798 
22730 
22085 
22640 
22595 


22552 
22510 
22468 
22428 
22388 
22349 


22312 
22274 
22238 
22203 
22169 
22135 


22102 
22071 
22040 
22010 
21980 
21952 


21924 
21897 
21870 
21845 
21826 
21797 
2774 








0:05 0:06 





30968 37161 
30865 37937 
30763 | 36916 
30663 36796 
30564 36677 
30458 36562 


30373 36447 
30280 | 36335 
jo1k8 a6225 
30098 36117 
30009 36010 
29922 35906 


298 36 35803 
29752 35702 
29069 35603 
29588 35595 
29508 45410 
29429 35315 


29353 35223 
29277 35132 
29203 35043 
29130 | 34956 
29058 34870 
28988 34786 


28919 34703 
28851 3462 
28786 34543 
28724 34405 
28656 34387 
28594 | 34313 


28533 34240 
28473 34167 
28414 34997 
28357 34028 
28300 33959 
28244 33893 


28190 33828 
28137 34764 
28086 33793 
28045 33642 
27985 33582 
27937 33524 


27890 33467 


278423 334%2 
27798 33358 
27754 33305 
2qqtl 33253 
27669 33203 
27628 3384 
27589 33106 
27350 33059 
27512 33014 
27475 32970 


27440 | 32927 





27405 32885 
27373 32845 
27338 32806 
27307 32768 
27277 32732 
27247 32696 
27218 32661 

































































0:07 0:08 0-09 





43355 49548 85742 
43210 49383 55556 
43068 49221 55373 
42928 49061 55193 
42790 48902 55015 
42635 48749 54842 


42522 48596 54671 
42391 48447 54503 
42263 48300 54338 
42137 48156 54176 
42012 48014 54015 
41890 47874 53859 


41770 47737 53704 
41652 47602 53553 
41537 47479 §3494 
41423 47340 53258 
41gtt 47213 53It4 
41201 47086 52972 


41094 46964 §2835 
40988 40843 §2699 
4o8By 46724 52505 
40782 46608 52434 
40681 40493 52304 
40583 | 46381 $217 


40487 46270 52054 
40391 46162 51932 
40300 46057 5t814 
40209 | 48953 51697 
4o118 43850] 51581 
40032 51469 


39946 
39862 
39780 
39699 
39619 
39542 


39466 
39392 
39220 
39249 
39179 
3QrTs 


39045 
38980 
38917 
388 36 
38795 
38737 


38679 
38624 
38369 
38517 
38465 
48415 








38366 
38319 
38273 
38229 
38187 
38145 
48105 











ll 
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TABLE LXXI.—Correction corresponding to » in determining the longitudinal 
co-ordinate in chains. 


Lat. 





oo 
° 


20 
40 
1 o 


4° 
Qo 
20 
4° 
3.0 
20 
40 
4 0 
20 
40 


20 
40 
6 0° 


40 
7 0 
40 

8 0 
20 

40 

9 0 
20 

4° 

10 o 
20 

40 

ll o 
20 

40 


20 
40 


20 
40 
14 © 
20 
40 
15 0 
20 
40 
16 0 
20 
4° 
17 © 
20 
40 
18 0 
20 
40 
19 © 
20 
40 


0:01 


0-02 


0-03 


Correction in chain 


0-04 


0-05 





























0°06 0-07 0-08 

@ ao @ @ @ o ao ey 
24541435*| 49082870 | 73624305 | 98165740 | 122707175 | 147248610 | 171790045 | 196331480 
6134794 | 12269388 | 18404382 | 24539176 | 30673970 | 36808764 | 42943558 | 49078352 
2725210 5450420 8175630 1egoo840 | 13626050 16351260 19076470 | 21801680 
V7UZUI7 3434234 5151351 6868468 8585583 | 10302702 | 12019819 | 13736936 
1081932 | 2163864 | 3245796} 4327728 | 5409660 | 64qisq2 | 7573524 | 855456 
681711 1363422 2045133 2726844 34084555 4090266 4771977 5453688 
520475 1040950 1561425 2081900 | = 2602375 3122850 | 3643325 4163800 
397283 794566 1191849 1589132 1986415 2383698 2780981 3178264 
303319 6066 38 909957 121327 13165935 1819914 2123233 2426552 
250669 501338 752007 1002676 1253345 t504014 1754683 2005352 
207 109 414218 621327 828436 1035545 1242654 1449763 1656872 
171159 342318 §13477 684636 855795 1026954 1198113 1369272 
147537 295074 442611 590148 737685 885222 1032759 1180296 
127204 254408 381612 508816 636020 763224 890428 1017632 
109648 219296 328944 438592 548240 657888 767536 877184 
97252 194504 291756 389008 486260 §83512 680764 778016 
86258 172516 258774 345032 431290 317548 603800 690064 
76507 153014 229521 306028 382535 459042 535349 612056 
69072 138144 207216 276288 345360 414432 483504 552576 
62373 124746 187119 249492 311865 374238 430011 498984 
5632 112624 1689 36 225248 281560 337872 394184 450496 
53594 103188 154782 206376 357970 309564 361158 412752 
47261 94522 141783 189044 236305, 283566 330827 378088 
434at1 86622 129933 17R244 216555 259866 304177 346488 
40077 Bo1s4 120231 160308 200385 240462 280539 320016 
37094 74188 111282 148376 185470 222564 239658 296752 
34332 68664 102996 137328 171660 205992 940324 274656 
32070 64140 96210 128280 160350 192420 224490 156560 
29957 59914 89871 119828 149785 179742 209699 239656 
27990 55980 83970 111960 139950 167940 195930 223920 
26309 52618 78927 105236 131545 157854 184163 210472 
24719 49458 74187 98916 523645 148374 173103 197832 
23343 46486 69729 92972 116205 139438 (62701 185944 
21968 43936 65904 87872 109840 131808 153776 175744 
20768 41336 62304 83072 103840 124608 145376 166144 
19629 39238 58887 78516 98145 117774 137493 1§7032 
18651 37302 55953 74604 93255 111906 130557 149208 
17730 35400 §3190 jog2z0 88650 106380 124110 141By0 
16846 33692 50539 7384 B4230 101076 117923 134768 
16073 32146 48219 64292 80365 96438 we2git 128584 
15330 30672 46008 61344 76680 92016 107352 422688 
14635 19270 43995 5340 73°75 87810 102445 117080 
14006 2Bo12 42018 56024 70030 84036 g8o042z 112048 
13406 26812 40218 53624 67030 80436 93842 107248 
12832 25664 38496 §1328 64160 76992 898 24 102656 
12323 24646 36969 49292 Gi6r5 73938 86261 98584 
11830 23660 33490 47420 59150 7o9Ro 82810 g4640 
11361 23722 34083 45444 56805 68166 99527 go888 
10942 21884 42826 43768 54710 65652 76594 87536 
10541 21082 31623 42164 §2705 63246 73787 84328 
10153 20306 39459 40612 50765 60918 71071 81224 
g8o4 19608 29412 39216 49020 5BB24 68628 78432 
9467 18934 28401 37868 47335 56802 66269 75736 
gitar 18282 27423 36564 48705 54846 63987 73128 
8847 57694 26541 35388 44235 53082 61929 70776 
8564 17128 25692 34256 42820 51384 59948 68512 
8289 16578 24867 33156 41445 49734 58023 66312 
8037 16074 aqui 32148 4018s 48222 56259 64296 
779" 15582 33373 31164 38955 46746 54537 62328 


* The unit of the quantities forming argument is million, i.e. 24,641,435 stande for 24,641,435,000,000, 








0-09 
@ 

220872913 
55213146 
24526890 
15454053 
9737388 
6135399 
4684275 
3575547 
2729871 
225602) 
1863981 
1540431 
1327833 
1144836 
986842 
875268 
770322 
688563 
621648 
561357 
506808 
464346 
425349 
389799 
360693 
333846 
308988 
288630 
269613 
251910 
236781 
222561 
209187 
195712 
186912 
176661 
167859 
1§9579 
151614 
144557 
138024 
131785 
126054 
120654 


115488 
110907 
106470 
102249 
98478 
94869 
91377 
88236 
8520} 
82269 
79623 
77070 
74601 
72333 
gong 


TABLE LXXI.—Correction corresponding to » in determining the longitudinal 





21 0° 


22 0 


20 
40 
23 0 
20 
40 
24 0 
20 
40 
25 0 
20 
40 
26 0 
20 
40 


27 0 
20 
40 
28 0 
20 
40 
29 0 


40 
30 0° 
10 
40 
31 o 
20 
40 
32 0 
20 
40 
33 0 
20 
40 
34 0 
20 
40 
35 0 
20 
40 
36 0 
20 
40 
37 © 
30 
40 
38 0 
20 
40 
39 © 


20 


40 “9 





0-01 





7554 
7335 
7025 
6918 
6734 
6557 
6383 
6219 
6058 


5903 
5766 
5623 
5488 
5364 
5244 
5126 
5015 
4908 
4802 
4795 
4612 
4521 
4434 
4350 


4267 
4189 
4112 
4038 
3968 
3899 


3833 
3769 
3708 
3647 
3593 
3549 


3487 
3426 
3386 


3337 
32g! 
3246 
3201 
al6o 
3120 


3080 
3043 
30907 
ag7t 
2936 
2gor 
2867 
2836 
2805 


2775 
3747 
2720 


2693 


2669: 


2645 
a6at 


0:02 


15108 
14670 
14250 
13836 
13468 
13114 
12766 
12438 
12116 


11806 
11822 
11246 


10976 
10728 
10488 


30252 
10030 
9816 


9604 
g4to 
9224 
go42 
8868 
8700 
85.34 
8378 
8224 
8076 
7936 
7798 
7666 
7538 
7416 
7294 
7186 
7080 


6974 
6874 
6772 


6674 
6584 
6492 
6402 
6320 
6140 


6160 
6086 
Gorg 


5942 
5872 
5802 


$734 
5674 
g610 
555° 
5494 
5440 
5386 
§338 
§29° 
§242 


0:03 


22662 
92005 
21375 


20754 
20202 


1967! 


19149 
18657 
18174 


17709 
17283 
16869 


16464 
16092 
1§732 


15378 
15045 
14724 
14406 
Fglis 
13836 


13563 
13902 
19050 
12801 
12567 
12336 


1ani4 
11904 
11697 


11499 
11307 
Wiz 


10941 
10779 
10620 
10461 
10308 
10158 


oor 
9873 
9738 


9603 
9480 
9360 


9340 
gl29 
go2zr 
Bg13 
8808 
8703 
8601 
8508 
Byars 
8325 
8241 
8160 


Bo79 
8007 
7935 
7863 


co-ordinate in chains. 


Correction in chain 





0:04 0:07 0-09 
30216 52878 67986 
29340 51345 66015 
28500 49875 64125 
27672 48426 62262 
26936 47138 60606 
26228 45899 §9013 
25532 44681 $7447 
24876 43533 55971 
24232 42406 84522 
23612 41321 53127 
23044 40327 51849 
22492 39361 50607 
21952 38416 49392 
21456 373548 48276 
20976 36708 47196 
20504 35882 46134 
20060 35105 45135 
19632 34356 44172 
19208 33614 43218 
18820 32935 42345 
18448 32284 41508 
18084 31647 40689 
17736 31038 39906 
17400 50450 39150 
17068 29869 38403 
16756 29323 37701 
16448 28784 37008 
16152 28266 36342 
15872 2777 33712 
15596 27293 3509! 
35332 26831 44497 
15076 26383 33921 
14832 25956 33372 
14588 25529 32823 
14372 ag5isi 32337 
14160 24780 31860 
13948 24409 31383 
13744 24052 30924 
13544 23702 39474 
13348 23359 30033 
13104 33037 29619 
12984 22722 29214 
12804 22407 28809 
12640 32120 28440 
12480 21840 280fa 
12320 21560 27720 
22172 21301 37387 
42028 21049 27063 
11884 20797 26739 
01744 20552 26424 
11604 30307 26109 
11468 20069 25803 
31344 19852 35524 
11220 19635 25245 
111090 19425 24975 
10988 19239 24723 
10880 19040 24480 
10772 18851 24237 
10676 18683 24021 
10580 18515 23805 
10484 18347 23589 
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TABLE LXXII.—Squares and Cubes of Numbers. 























































































































































No, | Square No. | Square Cube No. | Square Cube No. | Square Cube Square Cube 
1 3776 438976 | ist 22801 3442951 | 226 | 51076 11543076 90601 27270901 
a 5929 456533 | 152 | 23104 3511808 | 227 | 51529] 11697083 91204 | 27543608 
3 6084 474552 ] 153 | 23409 3581577 | 228 | 51984 11852352 91809 | 27818127 
4 6241 493039 | 154 | 23716 3652264 | 229 | Sz4q1 12008989 92416 | 2Beg4464 
5 6400 g12000 f iss | 24025 3723875 | 230 | 52900 12167000 93025 28372626 
6 6561 331441 | 50 | 24336 3796416 | 231 | 53361 12326391 93636 | 28652616 | 
7 6724 551368 | 157 | 24649 3869893 | 232 | 53824] 12487168 94249 | 28934443 
8 6889 871787 | 158 | 24964 3944312 | 233 | 54289 12649337 94864 ) 29218112 
9 7056 592704 |} 159] 25281 4019679 | 234) 54756 12812904 95481 29503629 
To 7225 614125 | 160 23600 4ogGo00 f 235 | 53225 12977875 | ; 96100 29791000 
ry 7396 636056 | 161 2592) 4173281 | 236 | 55696 13144256 6721 30080231 
12 7569 658503 | 162 26244 4251528 | 237 50169 13312083 97344 30371328 
13 7744 681472 | 163 | 26569 4330747 | 233 | 56644 13481272 97969 | 30664297 
14 7921 704969 | 164 | 26896 4410944 | 239 | 57821 13651919 98596 | 30959144 
1s 8100 729000 | 165 27225 4492125 | 240 57500 13824000 902285 21256875 
16 8281 753571 | 166 27556 4874296 | 241 58081 1399752) 99856 34554496 
17 8464 778688 | 167 27889 4657463 | 242 58564 14172488 100489 31855013 
18 8649 804357 | 168 | 28224 4741632 | 243 | §9049 14348907 loli24 32157432 
19 8836 830584 | 169 | 28561 4826809 | 244 | 59536 14526784 101761 32461759 
20 go25 857375 | 170 28900 4913000 F 245 60025 14706125 102400 32768000 
aI 9216 884730 J rzt } 2924 gooo21: } 246 | 60516 148869 36 103041 33076161 
22 9409 912673 | 172 29584 5088448 | 247 61009 15069223 103684 33386248 
23 gboy 94tig2 | 173 29929 5077707 | 248 | 6t5o4 15252992 104329 33698267 
24 g8or 979299 | 174 | 30276 5268024 | 249} 62001 15438240 104976 34012224 
25 10000 1000000 | 175 30625 4359375 | 25° | 62500 15625000 105625 34328125 
26 10201 1030301 | 170 30976 5451776 | 251 63001 15813251 106276 34645976 
a7 1oqo4 1061208 } 177 | 31329 5545233 | 252) 63504 16003008 106929 | 34965783 
28 10609 1092727 } 178 | 31684 5639752 | 253. | 64009 16194277 107584 | 35287552 
29 10816 1124864 [179 32041 §735339 | 254 643516 16387064 so8aqt 48611289 
30 bros 115725 } 189 | 32400 5842000 } 255 65025 16581375 10Rg00 2£937000 
3! 2y7yt 11236 tigio16 St 32761 8929741 | 256 65336 16777216 109561 gb264691 
33 32768 11449 1225043 | 182 | 3a3t2q 6028568 | 257 | 66049 16974593 rro2zzg | 36594368 
33 35937 Ti hbg 1259712 f 183 | 32489 6128487 | 258 | 66564 | 17173512 110889 | 36926037 
34 39304 11885 1295029 | 184 | 33856 6229504 | 259 | 67081 17373979 111556 37259704 
35 42875 12100 1331000 | 185 | 24225 6aar625 J 260 | 67hoo | 17576000. Htzz25 | A7RORRTS 
36 46656 12321 1367630 | 186 34596 6434856 | 201 OBiat 17779580 112896 37933056 
37 50653 12544 1404928 | 187 | 34969 6539203 | 2642 | 68644 17984728 113569 3072753 
38 54872 12769 1442897 | 18S 35344 6644652 | 263 69169 18191447 114244 38 dc 
39 59319 12996 T48ra44 7 189 | 35724 6751269 | 264 | 69696 | 18399744 114921 | 38958219 
40 64000 13225 1620875 | 190 | 36100 GRs5q000 | 265 70225 18606625 113600 | 39304000 
41 6821 13456 1560896 | 191 36481 696787) | 266 70756 18821096 1162K1 agesit 
42 74088 13689 1601613 | 192 36864 7077888 | 267 | 71289 19034163 116964 — 
43 79507 13924 1643032 | 193 | 37249 7189057 | 268 | 71824 | 19248832 Hi764q | 4035308! 
44 85184 rg16r 1695139 | 194 | 37636 7301384 | 269 | 72361 19465109 318336 oe 4 
45 git2zs 14400 1728020 J 19s | 38025 7414873 | 270 | 72900 |__ 196R3000 J 345, igers |_ aerate 
46 97330 yg Ogi 1771861 [196 | 384r6 7529530 | 271 | 73441 tggo2zstt 119716 pie 
47 103823 14884 1815848 ' 197 | 38809 7645373 | 272 | 73984 20123648 120409 | 417 ? : 
48 110592 15129 1860867 | 198 | 39204 7762392 | 27a | 74529 | 20346517 Feet Tee 
49 117649 15376 1906624 | 199 | 39601 7880599 | 274. | 75076 20570824 121801 pees 
50 12500¢ 1562s 1953125 | 200 | 40000 Boooooo | 275 7ahas 20796875 122500 |_seerse 
5t 132635 15876 2000376 § 201 | 4ogor 8120601 | 276 | 76176 21024576 123201 pe 
52 140608 1Biag 2048383 } 202 | 40804 8242408 | 277 | 76729 21283033 123904 43 a6 7" 
33 148877 16384 2097152 | 203 | 41209 8365427 | 278 | 77284 21484952 124609 tt 
54 157464 16641 2146689 | 204 | 41616 8489664 | 279 | 77841 21717639 125316) 443 887s 
gs 166375 16900 2197000 | 203 | 42025 Bbigi25 | 280 | 78400 21952000 1aho2s. eS 
56 4t36 1756016 1161 22480n1 | 206 | 42436 Rr4iRih | 281 78961 221RB04t 1267.36 Oy o0i0i 
87 3249 185193 17434 2299968 | 207 | 42849 8869743 | 282 | 79824 22425768 ne genta 13 
53 3404 Tgst32 17689 2352037 | 208 | 43264 Bo98912 | 284 | 80080 22665187 rh 4 46268279 
so | 348 206379 17956 2yoh1o4 | 209 | 43681 gt 29224 | 284 | 80656 2agob304 1 28R8t Thacher 
bo 3hoo 216000 18225 2uflo37s | 210 | 44100 g26to00 | 2X¢ | Br2265 23149125 J A090 _tioheo ar 
oi | 373" 226981 18496 aqig4s0 | 200 | 4gszt gayaoat | 286) 81796 | 23392656 | a6! | ta032! sryi978 
62 3844 238328 18769 2571433 | 212 | 44944 9328128 | 287 | 82369 23639903 | 362 aed) ata 
63 3969 130047 19044 2628072 § 213 | 43369 9663597 | 288 | 82944 23887852 | 363 | 138; 0 4228544 
64 | 4096 262144 1933 2083619 | 214 | 45796 g00344 | 289 | Baz2e 24tazshg | 364 | tazsul 18627198 
65 428 27.4625 Inhoo 2744000 | 218 | sh225 9938375 | 290 | By4100 24389000 pfs | 14322! = 
66 | 4356 287496 19881 2Ro3221 | 216 | 46636 10077606 | 291 | 8468s 2ghg2t7t y 366 133050 49430863 
47 4489 300763 20164 2RG6 4288 f 267 47089 so2z1Rze3 | 292 Bg264 24897088 | 367 | 334689 36032 
68 | 4034 314432 20449 2924207 | 218 | 47524 10360232 | 293 | AZR4q | 25483787 | AOR ne trae 
og | 4761 328509 207,46 2985984 | 219 | 47968 10503459 | 294 | 86436 |  agqtarky | 369 ee enhe 1000 
79 4990 342009 210238 3048625 | 220 | 4Ryon rohgRooo | 298 | Bro2s 25672475 f aro | ta ge Tapia 
7! o4t 38790 21316 Zrr2tso p 227 | 4BRge 1o794NO1 | 296 | 87616 28934330 | a7t | ta764r BOO 
oa ah cae 21609 a has 222) 49284 10g. 1048 | 297 | BR209 abrqRoz3 f 372 ) 138384 Sa 
z3.| 5329 389017 iyo! 374t702 | 223 | 40720 11089367 f 208 | 88804 26463502 | 373 139020 aati 
74 $47 405224 22.0 3397940 | 224 | 50176 16239424 | 299 { Rogor 2672089 | 474 net | Rabaaazs 
7a sh25 421875 Tf 130 22500 2378000 | 225 g0b25 146390625 | 300 0000 270000°r 0 § | 140025 sais 


No, 





$7 


419 


4a 
423 
423 
424 
445 
426 
437 
428 
429 
430 
431 
432 
433 
434 
435 
416 
4a7 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
48a 
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Square Cube No. | Square Cube Square Cube No. | Square Cube Square Cube 
141376 | § 3187376 | 451 | 203401 91733851 276676 | 145531576 | Gor | 361201 | 217081801 456976 | 308915776 
142129 | § 3582633 | 452 ] 204304 92345408 277729 | 146363183 | Go2 | 362404 | 218167208 458329 | 310288743 
142884 §4010rs2 | 453 | 205209 92959677 278784 147197952 | 603 | 363609 219250227 459684 | 311665752 
143641 54439939 § 454 | 200116 93576664 279841 148035889 | 604 | 364816 220348804 401041 314046849 
$44$400 54872000 | 465 | 207025 94196375 2Rogo0o 148877000 | foe | ahGo2s 221445026 462400 | 314422000 
145001 §530034' | 450 | 207936 | 94818516 281961 149721291 [Gon | 307230 222545016 | O8t | 4634761 gi5821241 
145924 557429608 | 457 | 208849 95443993 283024 | 150568768 | 607 | 368449 | 223648543 | 682 | 465124 | 317214568 
146689 56183887 | 458 | 209764 96071012 284089 151419437 | 608 | 369064 | 224755702 466489 | 31861ry87 
147456 86623104 | 459 | 210081 96702579 285156 152273304 | Goo | 370881 226806529 467856 | 320013504 
148225 57066625 | 460 | 211600 | 97336000 286225 153130375 | 610 | 372100 226g8 1000 469225 AI141912§ 
148996 57912450 | 461 | 212521 97972181 287296 1539900560 [Gti | 373321 2280yg131 470500 422828856 
149769 | 57960603 | 462 | 213444 | 98611128 248369 | 154954153 | Gr2 | 374544 | 229220928 471969 | 324242703 
150544 | 38411072 214369 | 99252847 28o444 | 155720872 | 6c 3 | 375769 | 230346397 473344 | 325060072 
151321 | 58863869 215296 99897344 290521 | 156590819 | Gig | 376996 | 2an475544 474721 | 327082769 
152100 59319900 216225 100544625 291600 137464000 | 6,: | 378225 232608375 476100 22809000 
452881 59770471 217156 101194696 292681 158340421 1616 | 379456 2337448y6 477481 32yy939371 
153664 60236288 218089 101845563 293764 159220088 | 617 | 380689 244885013 479964 331373488 
154449 60698457 219024 102503232 294849 160103007 | 618 | a8ig2zg 234029032 480249 | 332813557 
155236 61162984 21996t 103161709 295936 160989184 ] 619 | 383161 237176659 §81636 | 334255384 
156025 61629875 220900 103823000 297025 161878625 [| G20 | a8&44g00 ] 228328000 483025 335702375 
156816 | 62099136 22184t | togg87i01 298116 | 162771336 F621 | 3X5O4t | 24y4h3z061 484416 | 337153530 
137609 | 62570773 222784 | 103154048 299209 | 163667323 | 622 | 386884 | 240641848 485809 | 338608873 
158404 63044793 223729 105823817 300304 164566592 | 623 | a88129 241804367 487204 | 340068392 
159201 63521199 224676 106496424 3Ol4gor 165469549 | G24 | 389376 | 2q2g70b24 488601 341532099 
160000 64000000 225625 107171875 302500 166378000 | G2 | 390625 | 244140625 490000 | 343000000 
160801 64481200 | 476 | 226576 107850170 303001 107284151 [626 | 391876 245314376 491401 344472101 
161604 | 64964808 | 477 | 227529 | 1085413433 304704 | 168196608 | G27 | 399720 | 246491883 492804 | 345948408 
162409 | 65450827 | 478 | 228484 | 109215352 305809 | 169112377 | 628 | 394384 | 247673152 494209 | 247428927 
163216 65939264 | 479 | 229441 109902239 306916 | 170031464 | 629 | 295641 24ABS81 89 495616 | 348913664 
164025 66430125 | 48o | 240400 110592000 308025 170933875 | 630 396900 250047000 497025 350402625 
164836 66ya3410 | 48t | 231361 | cas28yGqr 309136 | 171879616 F631 | 308168 | agi 239591 498430 | 351895816 
165649 | 67419143 | 482 | 232324 | 111980168 g0249 | 172808693 | 632 | 399424 | 252435968 499849 | 253394243 
166464 67917312 | 483 | 233289 | 112678587 3irg6g | 17az4tit2 | 633 | 400689 | 253636137 501264 | 354894912 
167281 68417929 | 484 | 234256 | 113379904 312481 | 174676879 | 634 | 401956 | 254840104 502681 | 356400829 
168100 68921000 239228 tryoR4126 313600 | 178616000 | 645 | 403228 | 256047875 £04100 | 357911000 
168928 69420531 236196 | 114791256 314730 | 176558481 [636 | 404496 | 257259456 5os520 | 359425431 
160744 | 69934528 | 487 | 237169 | 115501303 ats844 | 177504328 | 637 | 405769 | 258474853 fo6g44 | 360944128 
170569 79444997 | 488 | 238144 | 116214272 316969 | 178453547 | 638 | 497044 | 259694072 508369 | 362467097 
171396 79957944 | 489 | 239121 116930169 318006 179406144 | 639 | 408321 20917119 509796 | 363994344 
73225 71473375 | 490 | 240100 | 117649000 319225 | t8ozh212z25 | Gyo | 4oghoo | 262144000 Rti22g | 36s8s25875 
173056 71991296 24o81 118370771 320356 181321496 [| Ggi | 410886 26337472) 512056 307061696 
173889 J25 00713 242064 119095488 321489 182284263 [ 642 | 413164 264609268 514089 368601813 
174724 73034632 243049 | 119823157 322624 | 183250432 | 643 | 413449 | 265847707 515524 | 370146232 
175861 | 73560059 244036 | 120553784 324761 | 184220009 | 644 | 414736 | 26708qy84 §16961 | 371694959 
176400 740BBo00 245025 121287475 424900 185197000 J Gaz | yrho2s 268336125 &18400 373248000 
177041 74618461 246016 | 122023936 326041 | 186169411 F Oyo | 417216 | 269586146 519841 | 374805361 
178084 75151448 247009 | 122763473 327184 | 187149248 | G47 | 418609 | 270840023 521284 | 376367048 
178929 75686967 2qBoog | 123505902 328329 | 188132517 | 648 | 419904 | 272097792 522729 | 377933067 
179776 76225024 24g0or 124251499 329476 | 18 9ttg224 Ff byo | 42t20F 273359449 524176 | 379504424 
1Bo625 76765645 250000 | 128000000 430825 190100378 | Gro | 422500 | 274625000 c2sh25 | akia78i25 
181476 77308776 251001 | 125751400 331776 | 191102976 | Gar | 42380t | 27gko4qst 527076 | 382657176 
182329 77854483 281004 126506008 332929 192100033 | 652 | 428104 | 277167808 $2B5a9 | ak4gayosh3 
183184 78402752 253009 | 127263527 334084 | 193100852 | 653 | 426409 | 278445077 529984 | 385828352 
1Byo4r 78953589 254016 12Ro2zyoby 335241 194104539 [ Gg | 427716 279726264 831441 387420489 
184900 79507000 2ROZS 128787625 330400 fgk412000 | Gzs | 429025 281011375 § 32900 38Q0t 7000 
185761 | Boo62991 266036 | 129554216 337561 | 196122941 | G56 | 430396 | 282300416 634301 | 390017891 
186624 | 80621568 257049 | 130423843 338724 | 197137308 | O37 | 431649 | 283593293 £35824 ] 392223168 
187489 81182737 258064 131090512 3439889 ro8tss237 | 658 | 4a2964 28yRgo312 537289 393832837 
188356 | 81746504 25goBi | 131872229 341056 | r99t7G704 | G59 | 434281 | 2R6191079 538756 | ans446qo4 
1An225 82312876 2ho1oo 14265 1000 342225 200201625 J tbo | sachoo 287496000 §40225 | 397065375 
199096 82841456 261121 134432831 343390 201230056 | H6t | qaby2t 2k8koy 781 541696 , 398688256 
190969 83453453 262144 134217728 344569 202202003 § O62 | 438244 290117528 543169 499515553 
191844 84027672 263169 | 135005697 a4s744 | 203297472 | 663 | 439569 | 291434247 844644 | 401947272 
19273) 84604519 264196 135790744 346021 204436409 | 664 | 4qo8g6 292754944 54624 403383419 
193600 85184000 | 265225 | 1absgoR75 34htoo | 205379000 | 665 | 442228 | 2940790625 547600 | 496224000 
194481 85766121 266256 | 137348096 | 349281 | 206425078 | 666 | 443580 | 295408296 549081 | 406809021 
195364 86 350888 265289 | 13188413 430464 | 207474088 | 667 | 444889 | 296740963 590864 | 408518488 
196249 86948 307 208324 | 1a8qgth32 ast64o | 208527857 | 668 | 446224 | 298077632 852049 | 410172407 
197136 B75 28384 2bg361 139798359 352826 209584584 | 669 | 447561 299418309 583536 41830784 
198025 B8i2ni25 270100 14obvo%000 BRdo2rs 210644875 } G70 | 4g8qoo0 | 390763000 gss025 | 413403625 
1989:6 887165 36 azlg4t T4lg20701 4as20 | 2t 1708736 | O71 | 450240 gozteezil £50516 | 415160936 
toghog | Agar 4hz3 2724Rg | 142236048 336409 | 202776073 | 672 | 4ses8q | 303464448 gsRoog | 416832723 
200704 Rog rs age 273829 | 143055667 aarhoy | 203847192 | 673 | 452920 | 304821207 559504 | 418308992 
torfor | gosi 8849 274376 | 14a877824 458801 | 214921799 | 674 | 454276 | 3206182024 61001 | 420189749 
20250; gf 125000 272028 T4470T25 3hoo0o 21bo00000 I 675 gs025 307546976 §62500 4218750c0 
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No. | Square Cube No. | Square Cube No, | Square Cube No. | Square Cube Square Cube 
pel leet Se 

751 | 564001 423564751 | 801 | 6416071 513922404 | 851 | 724201 616295051 | gor | 811801 731432701 904401 860085351 
752 | 565504 | 425259008 | 802 | 643204 | 51584908 | 852 | 725904 | 618470208 | go2z | 813604 | 733870808 906304 | BG280rgoR 
753 | 567009 | 426957777 | 803 | 644809 | 517781627 | 953 | 727609 | 620630477 | 903 | 815409 | 736314327 908209 | 865523197 
754 | 568516 428661064 | Boy | 646416 519718464 | 854 | 729316 | 622832864 | go4 | 817216 738763264 gto1i6 868250664 
758 | 570025 430368875 | Bos 648025 s21bGo125 | &ss | 731026 625026375 | gos 819025 741217025 gt2025 87098 3875 
759 | 571336 432081216 J 806 | 649636 523606616 | 856 | 732736 627222016 | qo6 | 820836 743677416 913940 874722816 
757 | 573049 | 433798093 | 807 | 651249 | 525557943 | 857 | 734449 | 629422793 | 907 | 822649 | 746142643 915849 | 876467493 
758 | 574564 | 435519502 | 808 | 652864 | sozsr4riz | 858 | 736164 | 631628712 | 908 | 824464 748613312 917764 | 879217912 
759 | 576081 | 437245479 | Boy | 654481 | 529475129 | 859 | 737881 | 633839779 | 909 | 826281 | 751089429 919681 | 881974079 
760 | s77hoo 438976000 J B10 | 636100 531441000 | R40 | 739600 636036000 J gto | 828100 73871000 921600 884746000 
761 | s7yi2t 440710085 F Bir ) 657721 533401730 P Or | pyr328 638277381 J git | 829921 750058031 923521 887503685 
762 | 580644! 442450728 | 812 | 659344 | 535287328 | 862 | 743044 | 640503928 | 12 | B3t744 | 758550528 925444 | 890277128 
763 | 582169 | 444194947 | 813 | 660969 | 537367797 | 863 | 744769 | 642735647 | 913 | 833569 | 761048497 927309 | 893056347 
764 | 583606 | 445043744 | 814 | 662506 | 539353144 | 864 | 746496 | 644972544 | 914 | 835300 | 7Oa5s1944 929296 | 895841344 
765 | 585225 447607125 | Bits | 664225 | 541343375 PROS | sy8225 | Bar 2zr4h25 915 | 837225 76060875 934225 | Bokbz2i25 
760 | 586756 | 449455096 [B16 | 665856 | 543338496 | 866 | 749956 | 649461890 | 916 | 839056 | 768575296 933156 | 901428696 
767 | 388289 | 451217663 | 817 | 667489 | 545338513 | 867 | 751689 | 651714363 | 917 | 840889 | 771095213 935989 | 904231063 
768 | sByf24 | 452984832 | 818 | 66gi24 | $47343432 | 868 | 753424 | 653972022 J 918 | B42724. | 773620632 937024 | 907039232 
769 | 591361 | 454756609 | 819 | 670760 | 549453259 | X09 | 735161 | 656234909 J tg | 844561 | 776251550 938961 | 909833209 
779 | 5g2900 456833000 | B20 | 672400 581368000 | R70 | 7s6n00 | 658503000 | 920 | 846400 77868Roco 940900 | 912673000 
77" | so444t | 458314008 | S20 | 674041 3387661 | 871 | 7a8041 | 660776311 J g2r | R48241 | F8r229g68 942841 915498611 
772 | 595984 | 460099648 | 822 | 675684 3402248 | 872 | 760384 | 663054848 | 922 | 850084 | 783777448 944784 918330048 
773 | 597529 | 461889917 | 823 | 677329 | 557441767 | 873 | 762129 | 665338617 | 923 | 851929 | 786330467 oes 921167307 
774 | 399076 | 463684824 | 824 | 678976 | S50476224 | 874 | 763876 | 66762;624 | O24 | 853776 | 7BBSRQ024 948676 | g2yoro4z4 
775_| Gooh2s | 465484375 | B25 | GBob25 | sO1sta6zs | 875 | 763625 | G6q921875 | 928 | Rs5625 | sotagat2s 050625 | 926839375 
770 | Gozt;0 | 4607288570 | 826 | 682276 | 53559976 | B76 | 767376 | 672221376 | 926 | 857476 794022770 952576 peat 
777 | 603729 | 469097433 | 827 | 683929 | s65609283 | 877 | 769129 | 674526133 | 927 | 859329 796397983 954529 932574933 
778 | 605284 | gjoqtogsz | 828 | 685584 | 565663552 | B78 | 770884 | 67636152 | 928 | 861184 | 799178752 oanat4 | 98h 1a52 
779 | GobR4t | 472729139 | B29 | GRz241 | 569722789 | R79 | 772641 | Grgtsr4a9 | 929 | BO3041 | Bor7b5089 ge tae | ay aaa 
780_| GoRs00 | 474552020 | R30 | 6R8q00 | 571787000 | RR | 774400 | 68147 2000 |_930 i Resoge | Rosisieee caesaerr cuineriae 
-8 | Gaygdt 70379541 | 831 | bgosbs 573856591 | 8B) | 776161 | 683797841 | oat 96701 | Bobgs4gnr guaget 4or0r4l 
782 ot a esi 1568 812 6a 224 | §75930368 | 8X2 | 777024 | GRO 28968 | 932 | BOB624 Boyss7 x68 ob4ans ee 
783 | 613089 | 480048687 | 833 | Gq38R9 | 578009537 | RR3 | 7796%9 | 698465387 | 933 peat ara ast ara: ve a 
784 ] 614656 | 48t890304 | Raq | 695536 | s8oogz704 | BRy | 781456 | GooBoz104 | O34 | 872456 | B147Boso4 sa oot aoe 
785 | Grh225 | 481730625 | B35 | Gyz22s | SR2VK2R75 | ARS | 7kaz25 | Goarssi2: a8 _RLAES a TACoas eae eae 
786 | 617796 4855576056 e370 | Ogkkgb | 584277056 | B86 | 7R4Q06 695300456 | 936 76096 19025 5 i pono g es 
787 | 619369 | 487443403 | 837 joosty | 586376253 | £87 | 786769 | 697864103 | 937 | 877969 er eaten oe easy 
788 | 620044 | 489303872 | 838 | 702244 | 588480472 | 888 | 7BRs44 | 700227072 | 938 ae tae 072 saint ohrinieey 
789 | G22321 | 491169069 | 39 | 703921 | 590589719 | 889 | 790321 | 702595269 | 939 | 8 et ee sks Phevee dl asesoynee 
790 | 624100 | 493039000 | Ryo | 703x600 |__ 292794090 | Koo | 792100 | 70496000 | ago | AR xhoo Soeh Fea saat 
Zgt | G2soBe | gogors670 | Rar | Go7ake | soskzazar | Kor | 7o38R1 | jo7aa7o71 | oat | RBsahs | Baseazhee 984064 | 970191488 
792 | 627264 | 496793088 | B42 | zo8o64 | 596947688 | 892 | 795064 | 709732288 | 942 7304 alee Ff Bio4 979146657 
793 | 628849 | 498677237 | 843 | 710649 | 899077107 } 893 | 7974490 | ZIZN21057 | 943 | BBQ249 | 838561807 veRoe |) CRoiaeeR 

z - : . SO Dal = 161 891136 841232384 988036 | 982107;84 
794 | 630436 s00560184 | R44 | 712336 Gor2r1s84 | B94 | 799236 7t4gr6y84 | 944 g1tg3 : ee 985074875 
795 | Gaz02s | 302459875 | R45 | Grgozs | Gorrsir2s | Ros | Rorozs | riborsars | oas | Ro7025 | 84390 ~F gubousox6 
796 | 033016 §04358336 T Ryo | ziszt6 6035495736 | 896 | 802816 719323130 946 | Hoel meen Ss Sass ena 
797 | G38209 | sobz6rs73 | B47 | 707409 | 607645423 | 807 | Rogbo | 721734273 | 947 B28: Dg aes go6oo4 | gogorrgga 
798 | G3O804 | S08thQ392 | 848 | zig104 | Gog8oorg? | BuB | Bobyos | 724150702 | O48 | 89 it es 998001 | 997002999 
799 | 638401 | §10082399 | R49 | 720R01 | 6rtQGoo49 | A899 | RoR201 | 726572649 | 949 | Qo0b01 a 7 ay 506088. ||., 080000000 
Boo | 640000 512000000 | 850 | 722500 614125000 | 900 | 810000 729900000 | 950 | go2z500 57375) 





























COMPUTATION FORMS. 


Pp. . ee of <ndia. 


Sheet Number 
Namo of Station (S) ... 
Lat. of (S) =)... 


Origin = Ay 








4\=A—-A 
AA (in seconds) 
Long. of Ss)=L .. 














Origin = Lo ss 








Difference = L~-~T, ... 
d = (L — L,) in seconds 
m = d* (keeping d to nearest second) ... 


n = d (to be kept to nearest million) 











Log. d 


Log. from Table LXIX for A 








Sum = log.p ... 











P 





Corrn, from Tab. LXXI for n for lat. of (S) 








*X = Sum = Eastg. or Weatg. in chns. 
Log. AA (in seconds) 
Log. from Table LX VIII for 


Sum = log. q... 








t@ 














jo Tasting i Noubine ding as the sum ia =. 
* We sing according as (L-L,) is =. + Sign same as AA. t Bouthi ng or g %, 
Computed and compared by. Eusadeemscaaeeen te ueme 


winnmgn a 2 44 saa SAR RA Ada mee sane tecacen ned eee esas erase ccc ee neh esea eae ane E SPAM EEO ED ease ne a eae ene Aeee AE ERG TES 
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Surhes of nia. 


NO einen PARTY | Corer eet wce vat een ~) SEASON 19.0020. 
Computation of Spherical Co-ordinates of Stations from the given Rectangular Co-ordinates. 
TOON DUI rte sensei ceded ct ed area ae mn rt ch eG EE 


Name of station (8) 


Lat. of (S) (from Chart) = Aa 


» oy» Origin = Ao 


ioe = 


‘Long, of (S) (from Chart) = Ty 








Origin = Ly 


Difference = L.—Iyn ... 





(L, — L,) to nearest second ... 
g@ 

d3 (to be kept to nearest million) 
Easting or Westing in chains ... 


Log. X = 











Log. from Tab, LXIX for Ay 


Difference = log. P in seconds 











P 


4 correctn. for n from Tab. LXXI for Ay 








tDifference = (L — L,) in are 





L=(L—L,) + I, = Longitude of (8) 





*Y = Northing or Southing in chains ... 





Correctn. from Tab. LXX for m for d, |: 








Difference = R 








Log. R 





Log. from Tab. LKVIII for 











Difference = log. (A — A») in seconds 





TA — >») 








in arc 





A=(A—Ay)-+ Ay = Latitude of (8)... 









e* di the Co-ordi ig rast, . North 
eS accoraag &8 e Co-ordinate is Wost or South’ 
Computed and compared by 19. . a 


Surheyv of india. 


NO.. PARTY (2...2 2.344 





ition oe SEASON 19... 


Transformation of Rectangular Co-ordinates of Stations from one Origin to another. 


Name of Old Origin 
» y» New Origin 


Long. of Old Origin = Ty ... 


. in seconds 
Lat. of Old Origin = A, 


» New Origin = An 


AX in seconds... 


Log. AA ,, 


Sum = log A 


eA 


* Sign same ag AA 

tin (L — L,) 
ton (u — L) 
ll» (Le - Le) 


.. Basti 
DB * according as the co-ordinate is eae 


Weating 


and vice versd. 
§ Sign same as # 


Computed and compared hy - 


—————————————————— L—Ly a 


7 Morena 


Sonthing 


Name of Station (S) 


— Lat. of (8) (from chart) = A 


Long. of (S) (from chart) = L 
» » Old Origin = Ly 
” ” New ” = Ia 


to nearest second = 


» to nearest second = 
(L—L,)* = 
(L-L,)? = ass 


=diff.=(L—L,)*—(L—L)? 





+(L—L,)3 (to be kept to nearest million) |— 


{(L—Iy)' ” ” 
n=diff.=(L—L,)3—(L—T)* 
Log. (Lo— Ln) 

Log. from Tab. LXIX for A 
Sum = log. p eee 


le 
@X =Co-ord. with refer. to Old Origin 


§Corrn. from Tab. LXXI for n ford... |=. 


#X'=Sum=E. or W. with refer. to New 


@Y=N. or S. with reference to Old... 
*A= Sue oo ase 
$ Corrn. from Tab LXX for m ford... |- 


@Y' =Sum=N or. with refer. to New 





